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PARTIAL PURIFICATION OF SECRETED ACID PHOSPHATASE FROM LEISHMANIA TARENTOLAE
Quyen Lai and Dr. Marjorie A. Jones
Department of Chemistry, Illinois State University, Normal, IL 61790-4120
ABSTRACT
Leishmaniasis is an infectious disease caused by parasitic
protozoans of the genus Leishmania. A potential target for drug
design and treatment development for leishmaniasis is the
enzyme Secreted Acid Phosphatase (SAP). This undergraduate
research attempted to partially purify SAP from Leishmania
tarentolae using ion exchange chromatography (Whatman
DE51 and CM- Sephadex) and affinity chromatography (Con-A
Sepharose 4B). The effectiveness of purification was evaluated
via UV/Vis spectroscopy and polyacrylamide gel electrophoresis
(PAGE) was used to estimate the molecular weight of SAP. The
enzyme activity presented in each column fraction was detected
by using p-nitrophenylphosphate (pNPP) as artificial substrate
and monitoring product formed at 405 nm. At this time, only a
little enzyme activity was retained in the columns. Adjusting the
column length, the concentration and the pH of the elution
solution might increase the amount of enzyme being retained.
Analyzing the column flow-through fractions by PAGE resulted
in two protein bands at approximately 28 and 62.5 kDa.
However, a Brain Heart Infusion (BHI) medium control must be
analyzed to confirm whether these protein bands were of the
medium background or of SAP.

MATERIALS AND METHOD
 Batch purification:
The general procedures for partial purification of SAP using
DE51, CM-Sephadex, and Con-A Sepharose 4B resins are
summarized in the following diagram. Each type of resin (~5 mL)
was let to equilibrate with 20 mM Tris-Cl (pH 7.5) in a 50 mL
polypropylene tube at 4ºC overnight before SAP isolation.

Figure 5. 12% SDS-PAGE. The molecular weight marker is the
outer left lane. The samples corresponding to the lane number
are (1) original cell-free supernatant, (2) Con-A Sepharose B
flow through, (3) CM-Sephadex flow through, (4) DE 51 flow
through, (5), (6) and (7) are consistent with (2), (3), and (4) but
are 2x diluted.

CONCLUSIONS

Figure 3. SAP purification
with Con-A Sepharose 4B
column resulted in 3%
activity retained in the resin.

Secreted acid phosphatase (SAP) is a potential target for drug
design and treatment development for leishmaniasis, an
infectious disease caused by parasites of the genus Leishmania.
A previous study which tested the effect of a synthesized organic
compound on the activity of SAP has shown two forms of SAP
isozymes coexist and the compound negatively affects one
isozyme more than the other [1]. Additionally, another research
reported that secreted proteases play a role in activating SAP
due to the decrease in SAP activity when protease inhibitors
were present [2]. Partial purification of SAP helps gain more
understanding of how multiple factors present in the cell culture
affect the enzyme activity.

 The enzyme was effectively precipitated from the BHI
medium at 40% saturated ammonium sulfate.
 The positively charged enzymes must have been dominant
at pH 7.5 in order to bind the CM resin (a cation exchanger)
more effectively than the DE51 resin.
 More than one type of column chromatography might be
used to effectively isolate SAP.
 In the future, a BHI control should be used in gel
electrophoresis to eliminate the proteins from the medium
background.
 Aside from the flow through fractions, extracts from the low
and high salt wash should also be checked with
electrophoresis.

REFERENCES
 Gel electrophoresis:
Flow-through fractions collected from DE51, CM-Sephadex,
and Con-A Sepharose columns were precipitated with
ammonium sulfate and resuspended in Tris-Cl buffer (20 mM,
pH 7.5) to obtain protein solutions that are 5X concentrated.
Samples were prepared in 1X SDS loading buffer and boiled for
5 minutes before being applied to 12% SDS-PAGE. The gel
was stained with Coomassie Blue overnight and distained the
next day.
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Figure 1. SAP purification
with DE51 column
resulted in no activity
retained in the resin since
all enzyme activity stayed
in the flow through fraction.

Figure 2. SAP purification
with CM-Sephadex column
resulted in 8% activity
retained in the resin.
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RESULTS

Figure 4. SAP purification
with DE51 and CMSephadex column resulted
in 17% activity retained in
the resin.
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